






What is it? An aid to calculation
in population genetics, introduced
by Sewall Wright. The rate of
change of the genetic make-up of
a population by genetic drift —
fluctuations in allele frequencies
caused by random sampling — is
inversely related to the effective
population size, Ne. Ne is
measured with reference to an
ideal ‘Wright–Fisher’ population.
This has a fixed number of N
diploid breeding individuals, with
no distinction of sex. Each new
generation is formed by sampling
genes randomly from the parents
of the previous generation. The
rate at which selectively neutral
variability is lost from the
population is then equal to 1/(2N).
In the messier real world, there
may be two different sexes,
population size may change,
individuals may differ in their
reproductive success and there
may be overlapping generations. If
you are clever enough, you can
write down an expression for the
rate of drift per generation in such
cases. This is then equated to
1/(2Ne). Ne is usually substantially
smaller than the census number of
breeding individuals.
Why is it useful? Genetic drift is
a major factor in DNA sequence
evolution. To make sense of the
data, we need evolutionary
models which include genetic
drift. By plugging Ne into the
relevant equations, we can write
down general expressions,
instead of having to work out new
results for each type of
population. For example, a
favourable new mutation which
increases the fitness of its carriers
by a small amount s has a chance
of spreading of 2(Ne/N)s in a
population of size N and effective
size Ne. Reducing Ne relative to N
thus reduces the chance that a
favourable mutation will spread.
Many fish populations are in
crisis as a result of overfishing
and their destruction as ‘by-
catch’ in the pursuit of
commercial species. And for
many, there are few data
available on life-cycle details
that allow researchers to
estimate conservation
requirements. But a new study
has looked at 63 species in the
north-east Atlantic and finds
that some simple aspects of
their biology may offer a good
indication of the minimum
numbers needed for recovery
from overfishing. The study,
carried out by Nicola Denning,
Simon Jenkins and John
Reynolds at the Fisheries and
Aquaculture Science Laboratory
at Lowestoft and the University
of East Anglia, (published on
line in the Proceedings of the
Royal Society) found that small-
bodied species that matured
early had the fastest population
growth rates. However, contrary
to widely-held views, the
species that produced most
eggs actually had the slowest
population growth rates. As this
group includes commercially
important species the outlook
may be even more bleak than
many current assessments. 
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Stock taken: numbers of many fish species are dwindling rapidly and research
suggests that some species will find any recovery more difficult than currently
imagined (Picture: Science Photo Library).
